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Abstract of KR2001 0081 180 

PURPOSE: An active material for an anode of a secondary lithium electric cell is provided to prevent 
oxidation of manganese ions and to improve electrochemical properties of the electric cell. 
CONSTITUTION: An active material for an anode of a secondary lithium electric cell is manufactured 
by mixing lithium salt and manganese salt, and then having the mixture of the lithium salt and the 
manganese salt go through a thermal treatment under the reducing gas. Here, the thermal treatment is 
carried out at 600-900 deg.C for 3 through 48 hours. The reducing gas is preferably CO gas. Also, the 
mixing ratio of the lithium salt and the manganese salt is 1 .3-2.3 to 2.0. The reducing gas can be the 
mixed gas of CO and non-active gas, wherein the concentration of CO gas against the non-active gas 
is 10ppm to 10%. 
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£iee ^S2J UA|o|| 1 SI UIJ2.041 1 U|x| 2°J *ll£S ftSBSI X- a SIS nHfdS U^y zlSHS.. 

£ 2^ e ^gai 4Ian 1 si 2si sfa°s s-gssi x- a sis n&m u^y zlsh^. 

£3§g &Sa| ^A|ofl 3 U|x| 5<H| cd-BK xiiss BIS o\n a*IS era firS5l£l X - a £|3 nHtJS U-Ej-y nEHs. 
£ 4fe ft &ga| £JA|<*| 6 U|x| 8<H| c^Bh xflss bis o|*f a*l§ ?R SMS^I X- a s|S nHfdS L|-E^y naH=. 
£ 5a S! £ 5bfe ft ^S°J SJ 6lA|oflo| Ifl-Sr *||£S B|g o\n a*l§ £R S EM A|S. 

£ 6a 3J 6bb ft ^Sa| Pft AIA|©fl<H| CO-Bh Xl|i£ 5IS OW a*IS 8R tt?9fii SEM Al-S. 
£ 7a 5J 7bfe SEH A|-SEJ<£! LiMn 2 0 4 8R SMlJal SEM Af2. 

£ 8B ft ^S°l SA|oo 6 SJ uIjUcHI ia| sgSH- o|*«KH BIS ow ax|a| B&a S£!« U-Efy zieHiL. 
£ 9fe ft ttSsi 4JA|o*| 6 a> u|Jji(H| 3o| fiii o\B^oi x-II^E b|« o|* r ax|a| a»3 ^-gft i-FEf-y zlbh = . 
41" Alls S3 

^§o| ^sfe 71^ a; n fto^al eeH7|# 
[tf«ltfo|«ftoH 

ft ^Sg- BIS o|x> ax|g #3; m^Saj xils tfviol Sfi ^o^Ai, •y-Allsf^lfe a7|£ r «r*l S^ol B|g o| 

n axis sssai x-as ^^<hi s» aow. 

[SBH 7|#] 

BIS 0|xf ax|fe 7^^o S Big 0|Sa| ay ev B | 7 |. 7 > fe *h gU# %R SJ §^°£ A|§ff2, ^7| §^ 

Aho|o|| #7| asH^i £fe ^elcH a§H^I« saA|?=j BIS o|fto| gfq 9j g^oflxH ?j/&Big m|a| ^sf, 

ehsoii sw<h a7i <hmxis ^s^&ck 
bis o\n axiai ttasfe bis s^s H&twcm, bis s^s e.n=B r o|E ( dendrite) ai s-s 

°s em ax| B§fcHI a|an ^m-yo| ajoUH BIS S^ ami HISS &± SEfe ass B± Sal Eteai ias 

fil^b fl-^Timoi^chaicogenide) g-g-£o| A|-gH|ZL n 04£ LiCoO 2 , LiMn 2 0 4 , LiNi0 2 , LiN 

'1-x Co x O 2 (0< x< 1), LiMn02Sa| ^Q 3^ ^SrSSOl °j?£|Jl ° A 'CK ffSS S LiNi02b 7|-£ a 

0| AM-CH, 7r& feft ^a Siral ax| 14 Emu ?Jo L |. *j-^§j. 7 | 7 |. oHB^g 2hi 2JC|. LiCo02fe »a» 

371 a££Sr fee ax| a^ aB|2 ^^th a^ S^S MO|cN, ^xH SonyXf SOIIaH ^^Sl-^ A|&5E|J1 CH 

isicj »ssom. ?i^oi dM-ci-fc eaoi ^§ s^aAi &^ 0 \ e^pi- ?a'ck LiMn204, l ( M n o 

2ga| Ma ^1 ?m ttS8 &^Sr7|£ ^Jl, g^Ol H|JE^ Mfr^, &g<^| cHf £^£ MS ?M. 0|E^h Mn^l 

smie stroi &soi °iolk axi Ai^gjai ^s^, Mnai £JsF^s°s ej«t<>4 a7i xfg*h, a7i x r s 

*K electric vehicle) S| a^1Sj°S X}A||q| ax|(H|AH 7hS ftg-g- ¥^£|J1 2JcK 
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»fl n?$S\ SR § LiMn0 2 (space G:Pmmm)c t*tffi- H 0 ^°S AteSlJl £|CK zz. § *h E|g 

2| £r£rg(Li 2 0)I!r E^^(Li 2 CCb). Sfe 4 A ms(LiOH)§ Sm°-I #§rl(Mn0 2 , Mn 2 O,) 2f gj-£|0| 
Jl, £ #e H o^2^fe EM LiMn 2 0 4> Li 4 Mn5 0 12 £d?^IS eh&i 0|g E|g jiAh ygA|^| *r^lT 

0|£-|fr xteS LiMnC^fe tftr£j7|7|- 4S<H #2,4^ + 3CM)AH + 4£ £2^1 ct^, Zl =?S.m ^\^\ 

e^isoi mic-t. tcfshAH, LiMno 2 ai g^ai gxiisoi <j,'ck oi&ifh &nmm &ai^7| 

44iU Er£ ^fdxilg A^spHt-h afe b|ff£! &9\7\m o|g^ iit-t^S ^7HU tfstft xhBsf 

b A^§^Ch afe y . MnOOHS &=mg. 0|gS r o=| LiOHS> r ergA|7|7-|Lr, Li OH g<2W|AH Y - MnOOHSl 

0|£ JuLfr 0|§BfO^ LiMn0 2 S A||ZE^7|£ Sr&Ch 

^S0| 0|*jLXr Sfe 7|#*| J!fX|| 

& mut\7\ ^2.s.m, e ay oi^oj ^xm- 4 si§ oi* r 

2R &gasj *te sH3Ste 5jo|cK 

e v 84 c r g S7isw«i ^^oi *?4*& bis o\n svn xte ^as Aiissrfc 501 

tf SSI Si sfg 

^*ss a^si-7i ^1^0^, e B\m°j$ sms* sn-su; *m £&gs- ^tur^s is^fe 

7 r A SKH|Ai %a*H£|sfe Etfl* S&^fe B|# 0|xf- S^S^l Ate Aflgthch 

e ^se &S tjs^oi ^^^ji uim^j 7Hgo| a^#fo=i b|§ o|x(- g*| chs ax| ^o^oj f ias Ahg 
7h^^o| ITgSsj Ate ^^<H| fij-S!- 53o|cK & Ate H J a JS SILMI fSS g Ate 

i!fScH|AH tl-5FE|7| -Mg LiMn02 SI ^tf# &x|sh7| fl«KH, i'^S^E^ 7|^|(CO 7^)» Stmfe S-S-y ^?|7|(r 
educing atmosphere)* OlS^fe «-fflO|cf. 0| Ate LiMnO 2 Sj ihS|-S ^A|^ 4= LiMn0 2 7h n ? 

& ^A|1T ^ 913. CCfehAH 4«^. LiMnO, S AteW 4= 

at!-. ^ ^<§°l Ate LiMn0 2 5J &^^<H| c r e 4fo| ^STSJoH £^ n ^^7|S^s}■^! ^^o| Crgf^THI gsi- 

m 4 aicrfe Af^lofl 57Hs|-oi Ate sfScHlAH ^*HB| S£U ^S^g^ iSt 4 

e ^s^i Ate 0AH, m^mnoi ji^t ^ss- n »ck ^, i*fl^°i swasi' sir 

thCl-. ^71 E|g^J!r »Zh«S| U|§e Sl^UlS 1.3 LHA| 2.3 : 2.00|cH, B|g^o| ot= 0 | 0(s ^ xH 7H g. g 
fe- LiMnO, °I£N Li/Mn/00| ^ minor phase) 0| MAi|QO| °ic[. 

#7| BlS^o^- B |g §^0|c^A^O|C i B |g Uo|E£|| 0 |m £fe B|g 0|-A||E||O| If Ahgtf 4 2.'^. E|g ^0|^^ 
0| = b LiOH- H 2 OS £!5 £gcHMH AteEh^. ^7| gf^°£fe gm 0W|e||0|e 5Eb c:|^ 

A r 0|£* A r gtf 4= ?a'Ct. SfZt Cl^ArOlc^ Y - MnO,* A r g* 4 ?J°Oi, £j7|^9J §*t^o^. XteSJfe S7|Sf 
SfSjOJ cRA^O| = (EMD) Sfe 21-^^ AUFS-^j U J§25 AteSfe 2 r ^^PJ C|^A r O| = ( CMD) • A|-g» 
4 SiCr. 0| g CH| AH, i^^Ol 5f jl, °JX|o| ^ 7 |7|. g f^xHPj af^ c|^ArO|£7l- 4S0| ?^S|HS bUf^CL 

SrtimS ^ ^ ^?|7| 5rCH|AH ^^£|SF0^ ^^S ^feCK -y 7 | Sh^JAH «o| 7fe u|^Aj 

7 r ^ 5|^§ <yA h§ |E^ 7 |^s A|-g5rOi S^Sf^ yo| HUfSjShCF. S.^^ &¥)7|^ 44: 7[a§ A r g^fe £^CH| 

&Q^O| U¥ 2f«KH, 271 0|g77fX| s^A|?|H5., AijAHgoj L iMn0 2 4 ^Aj-^Ej-^ 

7rA°| dlfr-y 71-^ CHU| 10ppm U)A| 10%£J 50| Uh&S|^[N, CH^ HUT^^^Ife 90 L«A| 300ppm?J 7 ^0\C[. 
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200+0,0 2Cq> 

o| y§2S A|^.2f ^asj tfSB «|7HSH^FoH tfg 3^ofl M^7lS *U§*H^7fl Ejfe ^0|cK 

&7| ^Bfe 600 LH*I 900°C<H|AH 3 U)X| 48A|£r ^A|£H^. «a^B| g£7 r 600°C D|Eh0|7HM-, 900°CS £3|-fl|- 
b 3^<H|fe V tf( minor phase) EEfe mixed phase) S| WSO| ^7|fe SX^O| flr4. afh, #7| 13^B|» 

3A|Z> DlEhos ^A|«r7HU, 48A|Zr§ £.$fbOi tfA|tf g^Oflfe ¥ minor phase) £Efe £tT tf( mixed phase) SJ 

#7| UltTg 7 r S^fe °Jt^°S A r #£|fe US 5fe O r 2 5 7r SS A(-g^ 4= &!c r . 

0| SfSo £ j^g ^g^g £Efe ?SS| n|S|7t7r ^EHS Jo D)i LiMn0 2 °l &§S0|CK 

0|«r B ^S2J HrS5|» ^A|0^| g| H|JE0l|# 7|X||»Ct. S|-7|# 4|A|<H|fe £ go| u^S|g- <y 4iA|0fl°J £ ft 

So| ^JA|oj|ofl o r u|r4. 

(^A|(H| 1) 

LiOH- H 2 OS ^B<H|AH S-^AIH LiOHSf y - Mn0 2 S| gtJ|« 1.501 §M °*T.\ AjgKHI ^JL gg^l £ 
tt*r5HCh o d0W BQWW 800"C<H|AH 5A|^ §°l tt*J5l«r<X a^-a LiMn0 2 Sga gfciCr. Si*|Bfe 

sl^S 45ppm fe£S| «ld-Sr&^» £B<H| Ai tfA|*r58C r . 

(HjULOfl 1) 

<3ME\m as S7|« o«ofl #&l^HAH 4IA|» 5* #7| aA|0fl 12f giJSr?fl {jAlar^Cr. 0|nfl, 25 

S7|fe aS 78 ¥2|%, 21 ¥H% SI Ohs 5 go| 7 |Eh 1 *H|%3. ?£<£|0H ojfe fcrSrg 7|xflg A r gt r ^ 

r4. 

( UlUtMl 2) 

°jMB\m on?°£ si^i! 4% sbchi se^^ah aAith 2« aisi^jl^ &7\ um\ m ^si^mi 

4lA|sFSicK 

#7| -yA|0^| 1 HUofl 1 lHa| 2S| |Stfa°S *3Sfi »*a2| X- d SIS 2HSg ^S*rO^ n Sjlr« £ 10fl L| 
ErLH^Ch. £. 1CH|AH,^ feLiMnOz,^ feLiMn 2 0 4 ,C feY-Mn 2 0s,| fe- MnO, cfe Li 2 0# L(-E|-yjr4. £ 10fl L|- 
Ertf 5J2r S0|, g7|# *B|BA"1 «a*ia|» HlUL^I 1S| MnS| H|#0| LiMCj- ^d°UM ^^£Jfe LiMn 2 

0 4 7f ^^^S^. ^O^^Jl, Mn 4t m 7hA|fe Li 2 Mn0 3 7h ¥7|- ^^g^ ^OH^CK 0| ^i!f<H| HrEh Tj^ §7|°J ^§r^! 
B^7|(H|AHb Mn 3 ^ SI- Mn 4t 7h e«J-@ ^E||o| ^Sr*0| ^0HS« ^ h ^ SJCh 



0|<H| y«rOi °JtH[^ 7|«fl# OlSfr ^A|0<| 1 SI S^Olfe CH J+fja SEHOj Mn 3 + , 7> fe LiMn0 2 7 r ^-^^8^. 
<yoH«Jl, ¥^-aS^. LiMr^ 0 4 , y - Mn 2 Q^ ^OH«CK 
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V ^ ?MS= a^KHl tUSK ulncHI 20i|AHfe cH 7 r Xfe 7|*||S 0|5*}<H A|s# <y^B|tF?^ch. o| S 

^oilfe £ 1 oHi UEhy ^jm- a-o|, BlgiJf S-Zi-o^ £| &SI-M 23^*1 5tU, Mn07t ^a^m^. ^tHxl 

ol Li 2 o§oi ^ms. ^o^ck oibh^j- unit ^± 7\n\o] g-sj^i e$i7p r arzhs 27 r oi£o S 

&fJA|7|7| aH@(H| LiMnO z 7 r £^£]*l =©c|| (fl-ft 2^3. MCJcK o| ye a|g£ tftrS ^eHS. "eW °|;H| & 
aaf*|©3. M^7|# ^fe 7|*l|E|-£. 7|*l|Sfe LiMnO a » tfgO| §7|-fe# H^CHI, %lt!"S}-&4: 7|*flS 

tr^tr ^ ass gj- 4* aicK 

( ^A|0i| 2) 

U*|B|« 90ppm fl|tf*tEteft £^<HI SE^ffiAH 4JA|£h >jg. ^|S|*hiLfe #7| ^A|CH| 12J- § 

<umm±°\ >Bs.m ^mmM mm<h\ 1 si uai<ni 22] trggsi xrd mie* £ 20% aemuach s. 20HM, 

1 LiMnO^.I fe- LiMn 2 0 4 ,^ LfeMrbQ,* UEfryjch £ 2<H| L^y ^ t>o|, <ytftrEh££l 45pp 
mO\\k\ ^ UH2J 90ppm°S £0=iAH "U*HB|S!" Si* LiMn0 2 7 r cH & 50 shojg- oio^ LiM n0 2 °l ^S" 

31- %W LiMn 2 0 4 , y - Mn 2 Osfe 7 J±^t= 5i ^ei^S3P. 



( 4|A|0fl 3) 

LiOH- H 2 OS £JS 2.&<H|Aj fl-^A|5q LiOHS>|- Y - Mn0 2 (S7|^s| ?m C|^A r 0| = , Aldrich Co.)2| §H|S 
2.1 cH 2S «KM stxh Ah^cHI ^Ji SWato. o| 90ppm. 94:3. s|*tS)» *E^eM 

600°C0flAH sa*mi«K>=| LiMnO a *SS SiT* AflSSrSJCr. 

(^A|0i| 4) 

H*|B|g 700°C(H|AH MMtt 2« #7| 4iA|0fl 33I- S^fMI ^A|sHtfc r . 

( ^A|0)| 5) 

a*<Bl» 800 C C0^|A^ ^A|th 3£ ^7| ^A|CH| 32)- B^Wl MMt[9iCl 

WEI ^Set-'SAH *JA|£!- #7\ ^A|(H| 3 Uj^l 52J #B£S gg^oj X -JH sHSS £ 3<X| UEfq 

£ 3CH|AH^ LiMnOz X fey - Mfb Q3 L^MnO,* i^EfycK £ 3cH| L-I-E^y ^o|. 600°CcH|AH 

S»IBI& ^A|oi| 32J Li 2 Mn0 3 7f ?Jo^5^Jl, Y - MnjQj, LiMn0 2 ¥7h^^§S ^-gSj^ch 

0|2f g-Ol <a*HB|m 600°C(HIAH UAlSl-e. LiMn0 2 7\ ^S\7\ A|Sffl-# & ^ ?JcK £*h, ^A|0j| 4 SJ 5(H|AH2^ ^0| 
tt*<Bl &5E7I- SS^g-^ S£(H|AH Li 2 Mn0 3 #0| LiMn02^o^ dhflSAH UQlX| ^ °AM ^O^lfe 

5^ M-EUdCK s_ si-^ah «o| 7 |o| <yxHB| 2fS(H|AH LiOH2F Mn0 2 7|- ^§£5 Mn 4t S 7^|fe Li 2 Mn0 3 7|- 
-^^£jyc:h7F g£7^ 57F^e Mn 3 * fi 7|-A|fe LiMnO, 7F M-^acK 



( 4IA|0« 6) 

LiOHSf y - Mn02(£!7|gF*^ c\s.^ 0 \E., Aldrich Co.)S| #H|# 1.7 0| 2.02S AllfiJShJlb fe h 

7| ^a|ch| 22f SSJeMI 4JA|*acj. 

( ^A|0i| 7) 
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LiOHfiJ- y - MnQ2(£J7l^S|-*! §f?J C|^AhO| = , Aldrich Co.)°l Sblft 2.0 CH 2.02S. 5!# «|a|^alfc # 

7| 6JA|«| 22F g«j«r*l tfA|«|-2ich 

( ^A|(H| 8) 

LiOHfir Y - Mn0 2 (^ymn : ^ 3> h ?J C|^A r O|£., Aldrich Co.)°l SbIS 2.2 Ol 2.02S 3§ A|S>|f r Hfe # 

7| tfA|0fl 22r giJSf^l A|#SJch 

#7| ^A|<X| 2 3! 4JA|ofl 6 U|x| 82J gfq ftftiifil X-Jd £IS nHEift AS*r<H zl zjjjfg £ 40fl 14 ej. 

U|$^a. E4CHIAH.1 feLiMnQz,^ feLi 2 Mn0 3> | feLiMn 2 0 4 ,< Y - Mn 2 Qj ft M^rtHCr. £ 4(H| L r E^y ^af 
ZJ0|, LiMn0 2 7 r ?«JgftS ^(HSjI, LiOHfil ftH|7 r §7rS|-cH| CTJ-B}- ^7 r ^£!ft?J LiMn 2 0 4 #0| Li 2 Mn0 3 # 
o^. ^-g-Srfe M-EffctcK =lb\jl B|«a|- ££HE|x| ?mo| Y - Mn 2 Oft S-ytrfe 5£S M£]t4. 



Or^eH, 4JA|0| 2 Si 621 S-MSolr SEH A(-g£JS NikkiA r °l LiMn 2 0 4 °| SEM AfSf £ 5a- 5b, £ 6a- 6b Si £ 7 
a- 7b0fl z^Zf l4EfLHS^l4. £ 5a Si £ 5bfe 4JA|cH| 2fi| ITSSS z|7|- 2000UH Si 5000UHS m^oi l4E^y SEM 
AI-5J0U, £ 6a Si 6bfe -feJAlcHI 6°| #ftIJ# z^ 2000UH Si 5000UHS. l*q|S|-<M LfEj-y SEM A r 5J0|l4. £ 7a SJ 
£ 7bfe NikkiArSj LiMn 2 0 4 S^SS- A 7 A 300HH Si 10000HH ^"^5^ UEj-y SEM A}S!0|CK £ 5aOl| UEfy ^J2r 
fl-ol, -feJA|<H| 22| ttag ^ff^S Uemnn, £ 6a<H| L^y 32r 2fo|, ^A|<H| 6o| ftft§j£ .DWIff ?^ofl 7 r 77 r £ 
S& h S Z|bt4. £ 7a0fl L^y g-0|, 5£H A r gSL|e NikkiAfO) LiMn 2 0 4 £ ^Ofl 7[5fg ZJ-fe ^ 

os aoix|°M, £ 6a2r ftAh£h ?2E« z>^ 5£ S£ Agzfff oiog-, o|ft srcHfi- £ 6b Si £ 7bS MS, 
4|A|(H| 6°| 1p 0|3 r 2| DlSlxW §*Hx=| tteKHI, NikkiA r 2| LiMn 2 0 4 fe 2f 2(un°i &4I £J*r^. 

( HlJfficHI 3) 

LiOHfir Y - MnQ^SPISW*! 2> h ?J C|^AK>| = . Aldrich Co.) 2| SH|g 1.7 CH 2S ^ZJ& 5« ^|2Js|-Ilfe #7| U| 
mo^l 1J4 ftU«MI UA|*HacK 

& ^S2| ##SSJ g^S ^0hfi7| fl«f<M, 4MM 62r U|JE<HI 1 Si BlHOll 32J 

ir^a* olg^-o^l s|S o|x r x^sl-^cK -yA|ofl 6. d|iiL(H| 1 S 1 bdjJzcHI 324 |^o £ g,^ ifg§ 

n& ftai £^731, Sa|y|yE|@! S^ashols bFp_icH£r BT^I N- iH|i|s|ftB|e goHcHI ^7h3 r o^ ^^B|g x^s r ^cK 
o| AeHeia ^¥a|fe i^cHl ^H^Utfo^ S|2«nacj. o| ^^nf qqo S A r Ss r o=l E|g o|x r & 

^ mm om, ^m^s.^ im LiPF 6 7i gtH=j <hi^si ? r MLiioiMf2f chhih ?fmuio|eoj 

AhgeFS^K 

£|X|o| gBhg s^g £8 *' E 90fl ZfZf I4EJ-LH?^CK £ 80fl U^E^l c H 5J!|- Z/o|, ^A|0<| 6 Si 

B|J]1CH| 1 oj xj X |o| syg ^Arfl- 5» ^ £ 9<H| UEfy 5^ ^o|, ^AN 62J tiS§ o|g 

» Sg= 5! 5j^7|- H|JE01| 3MC4 tf ^ JJCK 

Ah #th uW ^ 0 | e on^ ssa* xfls§^ %id-sn.^-»«!« g^i7i» oig^oi LiMno 2 » 

sfb 4SOIIAH, Mnol tiTil tt$\mo\] tcl-Br a ?£i ^§F^ gxflgs §Hzj# ^ oi cK cc*^ ^ s 

<H|AH oift 7 r x| £7j s 5S ^ 0 ^ c4gT& £&#ft LiMn0 2 ft <yg 4= t^^oS, a etT^O| 7 r x|rr 

(57) 3J?o| hho, 
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1. 

B|SS3|- BUttS StT«U; 

BHm sssFt bis om wgsaj *m ^a. 

2. 

All 1 »0fl «<H/H, #7| «SxHB| E^lfe 600 UjA| 900°C(H|AH 3 U|X| 48A|7J ggj- ^Altfe tfffl. 

s?sr 3. 

n 1 »<H| ?J0-|AH, #7| CO 7^°J A|| 2. 

OTS" 4. 

XII 1 Soil o. 0 ^AH, #7| Sfflg 7^fc CO 7^21- 7^S| £ & 7 ^0|d4, CO 7^S| H |tfg ?K piy, 

S¥» 5. 

ai 1 trofl ojouh, #7i eisw a-zhsssi *»e<HiAH. bis: »a Hise 1.3 lh*i 2.3 : 2.oej ais wj. 
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